A 16 years-old boy presented to the emergency department with a history of intermittent pre-prandial epigastric pain over a 3-month period. Cholelithiasis was detected in his prior examination at another healthcare facility. Upon admission, Four children with a mean age of 12 years were referred to our emergency department with a history of abdominal pain. Examination revealed tenderness in the lower abdomen, in particular the left iliac fossa. The youngest child, who was 3 years old, also presented with shock. Abdominal X-rays revealed free air under both hemidiaphragms. Subsequent surgery was administered as the primary treatment of three patients and a partial resection was performed in the remaining one. The youngest child died and the others were discharged. These cases emphasize that although uncommon, alternate diagnoses must be kept in mind in children presenting with lower abdominal pain.
Introduction
Peptic ulcer disease (PUD), which may be complicated by severe hemorrhage or perforation, is a rare cause of lifethreatening abdominal pain in children. Perforation is the second most common complication of PUD following acute gastrointestinal hemorrhage (1, 2) . The disease is characterized by a loss of tissue penetrating gastrointestinal mucosa. Although the exact etiology of peptic ulcer perforation still remains unclear, some factors such as stress, an underlying disease or corticosteroid/non-steroidal anti-inflammatory drugs are proven to play a role (2, 3) . Peptic ulcers are often localized in the anterior wall of the duodenum. The gold standard of diagnosis is endoscopy. In case of perforation, there is a free air under the diaphragm diagnostic and another radiologic examination is not required (3, 4) . However, an absence of free air under the diaphragm does not rule out the diagnosis of perforation (4) . The aim of this case series is to emphasize that gastrointestinal perforation should be considered in the differential diagnosis in children (especially adolescents) presenting with acute abdominal pain even in the absence of dyspeptic symptoms. Four children (2 girls, 2 boys) with a mean age of 12 years (3-16 years) who presented with peptic ulcer perforation (PUP) were included in this study. Three had perforated duodenales and one had a perforated gastric ulcer. The characteristics of the patients are presented in Table I . Informed consent was given by all parties involved.
his physical examination revealed that there was rigidity in his epigastrium. Laboratory tests revealed an elevated white blood count (23.800/mm 3 ) and neutrophil predominance (21.900/mm 3 ). Bilateral sub-diaphragmatic free air was seen on X-ray ( Figure 1 ). Abdominal ultrasonography was normal except for cholelithiasis. Urgent surgical exploration revealed an area of perforation on the duodenum anterior wall (3.4 mm) and a surrounding indurated, edematous and fragile area. Primary repair was performed with an omental patch. Oral feeding was commenced on the third day postoperative. The patient was given antiulcer therapy with anti-biotherapy and subsequently discharged.
Case 2
A 3-years-old girl, who had been on antibiotics for a urinary tract infection for 10 days, presented with abdominal pain, fever and vomiting. On physical examination, she had an ill appearance and her clinical picture was suggestive of hypovolemic shock. She had abdominal distension and peritoneal signs. Routine blood tests were normal except for leukopenia (3470/mm 3 ) and moderately high levels of amylase (178 IU/L), hyponatremia (123 mEq/L) and hypocalcemia (6.6 mg/dL). She was operated on urgently after fluid resuscitation. The area of perforation on the greater curvature was resected and primarily repaired. On day 5 postoperative, she died in intensive care unit due to brain death with severe brain edema on computed tomography (CT) scan and no sign of cranial perfusion on scintigraphy. A histological evaluation confirmed an acute gastric ulcer and perforation.
Case 3
A 13-year-old girl had suffered from abdominal pain, abdominal distension and bilious vomiting for 4 days. A CT scan was obtained that showed left lower lobe pneumonia and ileus in another center. On physical examination, there were diffuse tenderness and rigidity on the abdomen. Multiple air-fluid levels and dilated bowel loops were seen on X-ray scanning ( Figure 2 ). Laboratory tests revealed leukocytosis, elevated C-reactive protein (CRP) and aspartate aminotransferase (AST) levels whereas other biochemical values were within normal limits. The patient underwent emergency surgery. Bile and purulent fluid was aspirated, adhesiolysis of the bowel loops and primary repair of the duodenal perforation were performed. Antibiotherapy and gastroprotective medication were used during postoperative follow-up.
Case 4
A-16-years old boy who had previously taken anticonstipation therapy elsewhere presented with abdominal pain for 8 days. His past medical history revealed that he had had an appendectomy. Diffuse tenderness and rigidity were noticed on abdominal examination and leukocytosis and an elevated CRP level necessitated a CT scan which showed free air in the abdominal cavity ( Figure 3 ). Urgent exploration revealed an area of perforation on the duodenum anterior wall that was repaired with primary suture and an omental patch. Antibiotherapy and gastroprotective medication were used during the postoperative follow-up.
Discussion
PUD is rare in children. Therefore, it may be missed or only diagnosed upon the presentation of complications such as hemorrhage or perforation. Modern effective medical therapy has reduced the incidence of PUD and the need for surgical treatment (4) . Nevertheless, due to complications of the disease, there is still a significant morbidity and mortality rate. Especially in adolescents, as a rare cause of abdominal pain, PUP should be considered in the differential diagnosis. PUD usually occurs in adulthood. However, it has also been reported in children (3) (4) (5) . Most peptic ulcers in children occur between the ages of 8 and 17 years (mean 12 years) (3). Also, PUP is more common in adolescents than in other age groups and also is more common in males. Hua et al. (3) previously reported a significant predominance of adolescents (90.4%) and males (80.7%). However, in our study, gender distribution was equal in our limited number of patients. If we exclude the youngest patients from our series we can also conclude that there is a male predominance in adolescents. Patients are usually referred to the emergency department with acute abdominal pain and peritoneal signs are seen on physical examination. Perforation of the anterior surface of the stomach leads to the first sign which is often sudden, intense abdominal pain. Posterior wall perforation leads to tenderness and guarding, which often radiates pain to the back. Schwartz at al. (6) reported a patient with PUP, who presented to an emergency department with acute abdominal and shoulder pain. In our study, acute abdominal pain (mean 5.75 days) and peritoneal signs were observed as the most common findings. We noted that 50% of patients had vomiting and one patient had fever. There were three patients with diffuse peritoneal signs and one of our patients had localized defense. A study by Lee et al. (7) reported differently on a 30-month-old case who presented with acute massive hematochezia. A clinical study in 73 children showed that younger patients especially presented with vomiting, older patients mostly presented with pain which was similar to our study (2) . Case 2 had vomiting and cases 1 and 4 had pain while case 2 had both of these symptoms. In research from Shangai, it shows that a family history of peptic ulcer is a very strong risk factor in PUD [odds ratio Figure 3 . Computed tomography scan showed free air before operation Figure 2 . Computed tomography scan showed free air before operation Peptic Ulcer Perforation (OR)=4.94, 95% confidence interval (CI)=3.69-6.61] (8). In the development of duodenal ulcers, García-González et al. (9) made a report that the carriage of the IL-1B-511*C/IL-1B-31*T/IL-1B + 3954*C/IL-1RN*2 allele combination in addition to bacterial and environmental factors play a key role in the development of duodenal ulcers. One of our patients has a positive family history. In a study from Philadelphia, leukocytosis was evaluated in patients who applied after 24 hours in five of seven cases and in one of four patients applied within 24 hours (10) . In our study 3 patients who presented in the acute period had leukocytosis, but case 2 who presented at day 10 had leukopenia. Even though extra luminal free air is the most common and consistent finding of gastroduodenal perforation, it may be absent at the onset of symptoms as was shown in 30%-50% of patients (11) . Perforation sites can be often categorized by the CT findings, for instance: ulceration or a focal defect of the gastroduodenal wall, air bubbles in contact with the stomach or the duodenum, abrupt wall thickening associated with adjacent "dirty fat" density and local fluid between the duodenum and the pancreatic head (12) . One of our patients had extraluminal free air on X-ray, one on CT, which confirms that absence of free air in imaging studies does not exclude gastrointestinal perforation. Duodenal ulcers were approximately 20-30 times more prevalent than gastric ulcers (2, 3) . In a recent study from Poland, duodenal ulcer perforations were more common (13) . We noted 3 cases of duodenal ulcer and one of gastric ulcer. Surgical options range from localized ones (ie, bleeding, perforation or obstruction) to definitive ulcer operations. Definitive ulcer surgeries (eg, highlyselective vagotomy, truncal vagotomy with gastric drainage or partial gastrectomy) aim to reduce acid secretion and hence decrease the ulcer recurrence rate (2) (3) (4) . Since these procedures include operative time and can be associated with increased perioperative morbidity and long-term adverse physiologic sequelae, in our cases, localized therapy was performed. Dakubo et al. (14) conducted a retrospective and prospective hospital-based study in Ghana. In their study, simple closure with an omental patch at a rate of 94.3%, truncal vagotomy and drainage with a rate of 3.2% and Billroth II partial gastrectomy with a rate of 2.2% were performed. Laparoscopic repairs were also reported (15) but open surgery still remains the approach of choice in the majority of centers for these patients. Omental patch is a preferred method to minimize the risk of leakage. PUP should be suspected in adolescents who suddenly develop severe, diffuse abdominal pain. We also conclude that although PUP is rare during childhood, it is a life-threatening condition.
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